The study uses double logarithmic analysis to determine the household food demand pattern in urban and rural regions of Zambia for various stratums. The study utilized secondary data for the 2010 Living Conditions Monitoring Survey (LCMS) from Central Statistical Office (CSO), Government of Zambia. The study used a two-stage cluster sampling procedure to collect the data. Cross sectional data for 19,137 households were used in this analysis. The household size and income elasticities are estimated to explain the food consumption trends in Zambia. The results of the study indicate that all the incomes and some household size elasticities positively influenced food expenditure. The food income elasticity is the highest (0.6313) for the non-agricultural stratum in rural areas and the same is the lowest (0.2276) for high cost stratum in urban areas. Similarly, household size elasticity is the highest (0.1174) for the high cost stratum in urban areas and the same is the lowest (0.0647) for low cost stratum in urban areas. The elasticities tend to be higher in rural areas than urban ones. These differences in consumption patterns between rural and urban areas, and among stratums imply that change in consumption patterns in Zambia will be affected not only by aggregate income growth but also by changes in the distribution of that income to foster food security in the households.
Introduction
Zambia is a developing country and falls in the medium Human Development Index (HDI) because it is ranked 141th out of 187 countries [1] . Over 60% of Zambia's 13 million population lives in rural areas and draws its livelihoods mainly from smallholder production systems centered on agriculture. However, more than half (64%) of the total population lives below the international poverty line of US $1.25 a day [1] [2]. Despite the ease of lifestyles, due to the well modified and modernized system of the availability of goods and services, the conditions of most of the people are still miserable and they are in worry to fulfill even their basic consumption needs. Though over 13 million families are regarded as growing middle class, a large portion of the country's population is still poor. The standard of living in Zambia is differentiated and varies among different social classes. Poverty has also continued to be more of a rural than an urban phenomenon. The level of rural poverty is more than twice that obtaining in urban areas i.e. 80% of the rural population living in poverty compared to 28% in urban areas [2] .
Household consumption expenditure plays a vital role in the economy in several ways. It is closely linked to household poverty, wellbeing and living standards. Household wellbeing and living standards are judged by the quality and quantity of goods and services that the household is able to access. Household consumption expenditure also constitutes a sizeable proportion of Household Final Consumption Expenditure (HFCE) in the national accounts. HFCE is one of the key indicators used to measure the health and vitality of an economy as well as that of individual households. It is the market value of all goods and services purchased by households. It significantly affects aggregate demand, income and employment in an economy. In Zambia, HFCE is the largest component of Gross Domestic Product (GDP) by type of expenditure, accounting for nearly 60% of total GDP. Moreover, household consumption expenditure serves as a useful proxy for household income, which in many cases tends to be under-reported by most households.
The progress and development of any economy are related with the consumption in a way that it measures the welfare of the people who are making expenditure on the purchase of various consumption heads. Then again, it is helpful in the extension of business activities because the entire investment set up is dependent upon the consumption pattern in the country [3] . Due to the importance of consumption in the economic theory, researchers have carried out research on household deeds in Zambia and in other countries using different types of data and econometric techniques.
In a recent contribution, Sichilima et al. [4] employed a double-hurdle model to identify factors that affect household decisions on the level of beef expenditure among Lusaka residents in Zambia. Data for 2585 households from the 2010 Living Conditions Monitoring Survey (LCMS) were used. Results showed that rural households make expenditure decisions that are significantly different from urban households. The results also reveal that factors such as income, size of the household, price of beef, price of chicken and education level of the household head are important determinants that influence both the decision to purchase beef and the level of beef expenditure.
Another study by Chongela et al. [5] employed the Almost Ideal Demand System (AIDS) to estimate the consumer demand system of agri-food consumed by the households in Tanzania. Secondary from Household Budget Survey (HBS) conducted in 2007 by the National Bureau of Statistics (NBS) of the United Republic of Tanzania was used. Empirical results revealed that households' food budget share was 60% on average per month. The own price elasticity of demand for aggregated agri-food was inelastic (0.86). Income elasticity of demand for aggregated agri-food was 0.96. Results suggested government intervention in terms of agri-food price stabilization policies and programmes as well as income support policies.
In Egypt, Dawoud [6] analysed the changes in food expenditure patterns over time with special emphasis on the differences between urban and rural sectors. Data used in the study were obtained from the Household, Income, Expenditure, and Consumption Survey (HIECS) conducted by the Central Agency for Public Mobilisation and Statistics (CAPMAS) of Egypt for five survey periods from 1990/1991 to 2009/2010. The Engel curves for food groups were estimated by using double-log function type. The results showed statistically significant variations between the urban and rural expenditure elasticity of most food commodities and that elasticities tend to be higher in rural areas than urban ones. The expenditure elasticities of food groups are lower at high-income groups than low-income ones. The results provided the guideline for future policy implication in respect of the demand management and food consumption in Egypt.
This paper aims to estimate econometrically the food expenditure patterns in Zambia. Special emphasis is on the difference between urban and rural areas, as well as at different household stratums, since there is paucity of empirical literature. The specific objectives are: 1) to measure the economies of scale effect in household consumption by including the household size as an independent variable in Engel curve equation; 2) to estimate expenditure and household size elasticities of food demand and suggest some implications for policy. The estimation of food consumption pattern reveals a clear representation of living standard and the economic growth of the country. Therefore, policy formulation and poverty reduction have a special need for household expenditure data analysis. The results of this study could provide guidelines for future policy implication in respect of the management of the demand and consumption of food commodities in the country.
Methodology

Data
The data utilized in this study was from the Government of Zambia's 2010 Living Conditions Monitoring Survey (LCMS) conducted by the Central Statistical Office (CSO). The nationally representative survey had a total sample size of 20,000 households distributed across 1000 Standard Enumeration Areas (SEAs). A two-stage cluster sampling procedure was used in which the first stage involved selection of Primary Sampling Units (PSUs) or SEAs using Probability Proportional to Estimated Size (PPES) from a national sampling frame developed during the 2000 Census of population and housing. The second stage then involved using systematic sampling to select the sample households in the SEAs that had been selected in the first stage. The sampling frame for the second stage was developed through a comprehensive listing exercise. During the 2000 census, the country was administratively demarcated into 9 provinces, which were further sub-divided into 72 districts. The districts were further subdivided into a total of 150 constituencies, which were in turn divided into wards. For the purposes of facilitating CSO surveys, wards were further divided into Census Supervisory Areas (CSA), which were further subdivided into SEAs. SEAs constitute the PSUs. The allocation of the sample points to rural and urban strata was done in such a way that it was proportional to their sizes in each district. Data for 19,137 households was used in this analysis.
Theoretical Foundation
Household demand is a combination of two important words household and demand. Household refers to a single person or a group of persons who normally live and eat together [2] , while the demand is the quantities of goods and services that the consumers are willing and able to buy from the market at various prices. Consumption of various goods and services is the reflection of household expenditure pattern which are largely influenced by household composition, needs, taste and financial means. The utility concept is used to define the level of satisfaction or welfare that comes from a specific allocation of income among different products. In economic theory, the relationship between income level and the quantity purchased is interpreted by income consumption curves. German statistician Ernst Engel [7] had established this approach firstly in the 19th century. Since then the curve that shows the influence of the changes in the consumer income on the quantity demanded is called Engel curve. The household expenditure behaviour can be analyzed using Engel curves [8] . Engel curve shows how the preferences between goods change when there is an increase in the household income while the prices of the goods are fixed. Households primarily tend to satisfy their household's basic needs and as the level of welfare increases, the share of expenditure on necessities such as food decreases.
The relationship between demand and total expenditure can be used to derive expenditure elasticities of demand for goods. These elasticities represent the percentage of change in the quantity demanded as a response to the percentage change in the income level. According to Engel curve, the commodities are classified into two categories as necessities and luxuries. If the income elasticity of demand for certain goods is less than one, such goods are necessities and if it is larger than one, it would be luxury goods. Engel (Expenditure) elasticities are a powerful research tool in the household analysis. In economics the variation from proportionality of one variable with respect to another variable is measured by elasticity. Thus, if expenditure on a certain item is proportional to income or total expenditure then the income elasticity of demand, better known as Engel elasticity is unity. On the other hand, if expenditure on a certain item rises more proportionately relative to income, the Engel elasticity is greater than one. Similarly, if expenditure on an item rises less than proportionately relative to income, the Engel elasticity will be less than one. This concept is helpful in categorizing the commodities into a necessi-ty, normal and luxury if it has Engel elasticity less than one, equal to one and greater than unity, respectively.
The most available data of Zambian Household Surveys are completed in a short time-span, and thus the prices faced by all households can be regarded as constant. This allows focus on responses of household demand to variations in income or total expenditure. Therefore, this study employed the specification of the Engel model, which uses only expenditure data. There are many functional forms that are used to estimate Engel curves. In this study, a double logarithmic functional form is used to estimate expenditure elasticities because of its simplicity, easy estimation and interpretation [9] . Also, expenditure coefficient is the coefficient of elasticity and there is no need of calculation.
In estimation of Engel curves, total expenditure is commonly used as a proxy of income for two reasons [10] [11]: First, total household expenditure tends to be more accurately reported, is easier to measure than total household income, and is measured with less error of measurement particularity in developing countries. Second; income may be subject to transitory fluctuations since savings allow smoothing of expenditure over time. Thus, the total expenditure elasticities are calculated instead of income elasticities. A functional form that is termed as the constant elasticity, log-log or double log specification which is undertaken in this study has been widely used for demand analysis [3] [7] [12] . Though such a system is not consistent with the budget constraint and the theoretical restrictions on systems of demand equations but this is a frequently used specification of a system of demand equations and at best can be treated as a local approximation to the true system of demand equations [13] .
Econometric Construct
A double-log specification has proven the most appropriate way of estimating the expenditure elasticity of demand and it generates more realistic expenditure elasticities [14] . Consider a complete system of demand equations for n goods consists of the n demand equations:
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where X j is the demand for good j by a single household or a group of households, P j is the price of good j, I is income which is the same as the expenditure on the n goods and μ j is the stochastic term in the jth demand equation. In order to estimate the system (1) it is necessary to specify a particular functional form for the estimation of general relationship. Thus the n demand functions in (1) are specified as:
The linearization of (2) by taking logarithms leads to the log-log specification of the form. where α j = 1nA j considering the price effect constant, the η j are the income elasticities of demand that can be computed as:
Present study uses a double logarithmic functional form to estimate demand pattern because of its certain advantages. It is simple as its estimation and interpretation is quite easy. It is most appropriate to estimate the demand pattern of grouped commodities [15] . The income or expenditure coefficient is also the coefficient of elasticity so there is no need of further calculation. It is an easy technique to determine the most efficient effect of household size [7] . Thus, by incorporating total expenditure and household size as an independent variables in Engel curve equation and taking the natural log gives:
where F i is food expenditure by ith household, E j is total expenditure by jth household, HS j is household size and μ i is the stochastic error term. The food expenditures are the sum of expenditures by each household on the following commodity groups: cereals, roots and tubers, pulses and legumes, vegetables, fruits, fish, meat and poultry, dairy products and egg and the non-alcoholic beverages, including own produce consumed.
Results and Discussion
The study used the double logarithmic regression analysis to compute the household food demand pattern by computing its relationship with household total expenditures and household size. The estimation was done for both rural and urban areas of Zambia separately by dividing the households into seven stratum. Ordinary Least Square (OLS) regression technique was employed. Estimation of double log regression (Equation (5)) gives estimates of food expenditure and household size elasticities.
Diagnostic Tests
After fitting the double logarithmic model, the variables were checked for the existence of multicollinearity and normality. The mean VIF of 1.03 was found and this showed that there was no serious problem of multicollinearity in the model since the value of VIF found is less than 10. The normality test was also done using the kernel density plot of residuals. The kernel density plot provided a fairly smooth curve that closely matched the normal curve (see Figure 1) . Hence the normality assumption was not violated.
Expenditure and Household Size Elasticities Estimates
The expenditure and household size elasticities are estimated to explain the food consumption trends in Zambia.
Here, the total expenditure is used as a proxy of income. The results of the expenditure and household size elasticities for urban and rural areas are shown in Table 1 . With respect to total expenditure, the results show that the elasticities of all the consumption items are positive. All the total expenditure (income) elasticities for both the urban and rural regions are significant at 1% level, implying that all food items include in the analysis are necessities in the whole computation.
The results also show that elasticities tend to be higher in rural areas than urban ones. The differences in consumption patterns between rural and urban areas, and among stratums imply that change in consumption patterns in Zambia will be affected not only by aggregate income growth but also by changes in the distribution of that income. The previous studies in Egypt and Tanzania [5] [6] found similar results. Table 1 shows that food income elasticity is the highest (0.6313) for the non-agricultural stratum in rural areas and then same is the lowest (0.2276) for high cost stratum in urban areas. The results implies that as incomes get higher, a smaller percentage of income goes to consumption and consumption thus increases at a decreasing rate. For a 1% increase in income there will be a 63.13% and 22.76% increase in the monthly food expenditure for non-agricultural and high cost stratums respectively. From the estimation results, a one percentage point fall in income would reduce food consumption by 0.4491 percentage points overall. This is a sign of poverty since very little is saved for investment especially from rural stratum households ( Table 1 ). The household size is used also as an explanatory variable in order to investigate the economies of scale effect in the food demand pattern for various stratum. The computed household size elasticities at national level are given in Table 1 . The household size elasticities were significant at 10% level for the medium scale stratum in the rural areas; and were significant at 1% level for all the stratums in the urban areas. Results also show that household size elasticity is the highest (0.1174) for the high cost stratum in urban areas and the same is the lowest (0.0647) for low cost stratum in urban areas. Thus for a 1% increase in household size there will be a 11.74% and 6.47% increase in the monthly food expenditure for high cost and low cost stratums respectively. Most of the elasticity coefficients exhibit quite little cyclical fluctuations among various stratum.
It is notable in Table 1 that the total expenditure elasticity for food is positive and less than unity, thus confirming the Engel's law. The results further shows that the elasticity coefficient of the size of the household with respect to all expenditure items are less than unity. Similar results were obtained by Rehman et al. [16] in Pakistan and Sichilima et al. [4] in Zambia. In general, the regression results demonstrate that the total household expenditure (used as a proxy of income) and size of the household is an important determinant of expenditures on food. Moreover, the overall sample regression results have also demonstrated that income and household size are significant determinant of the expenditure on the commodity groups investigated. The beta statistic reveals, however, that income has a higher explanatory power than the household size. This result underscores income as the single most important variable which influenced the household expenditures on the commodity groups analyzed in this study.
It is worth noting that, the unadjusted coefficient of determination (R 2 ) is generally very low, but specifically relatively large (0.5230) in the function estimated for the food items. This implies the regressands explained only about 50% of the variation in the expenditures on food. On the other hand, the F-statistics are statistically significant in all of functions fitted for different stratums. The significance of the F-statistics obtained implies that the explanatory variables explain variation in the dependent variables of the functions estimated.
Conclusions
This paper analyzed the applicability of the Engel's law in Zambia by using a sample of 19,137 households covered by the Living Conditions Monitoring Survey of 2010. The legitimacy of Engel's law was verified because the proportion of food consumption is lower as compared to income. The household size analysis confirms the existence of economies of scale for food consumption among different strata classifications. Urban stratum households depict higher size elasticities in overall compared to rural households belonging to rural stratums.
The estimation results of this study have some implications for policy. Of particular interest is the income (total expenditure) and household size elasticities. The overall sample income elasticity with respect to food first, implies a prevalence of very low standard of living in the sampled areas. These aspects underscore the importance of policies aimed at increasing incomes and fostering food security in the households. Anti-inflationary policy measures such as better inputs which would increase the supply of food could be pursued. The income augmenting policies need to be complemented with a sensitization of family planning practices. This is important because the empirical results demonstrate a positive and statistically significant effect of the household size on expenditures on food.
Suggestions for Further Research
Further work is required to capture the effects of gender, locational factors, dependency ratio etc., on the consumption pattern of the households. These have not been modelled here because of some inadequacies inherent in the data collected. Additionally, use of the results presented in this paper for policy and planning purposes is undermined by changes resulting from macro-economic stabilization programmes put in practice since 2010 when the data used were collected. Undoubtedly, these programmes may have influenced the consumption pattern in Zambia, nevertheless to what extent is a question which remains to be established empirically.
